Vasorelaxant and antioxidant activity of the isoflavone metabolite equol in carotid and cerebral arteries.
Equol is the main active intestinal metabolite of the isoflavone daidzein and is postulated to be responsible for the cardiovascular benefits of soy. Cerebral vascular effects of equol are unknown. We compared the vasorelaxant and antioxidant effects of equol and daidzein in carotid and basilar artery of normal and hypertensive rats. Relaxant responses to equol and daidzein were measured in the isolated carotid artery and in the basilar artery in vivo. Effects of nitric oxide synthase (NOS) inhibition, high extracellular K(+), endothelial removal and gender on responses to equol were investigated in carotid arteries. Antioxidant activity was assessed as the reduction of NADPH-induced superoxide levels. Hypertension was induced using angiotensin II (0.7 mg/kg per day for 14 days). In normotensive rats, equol displayed vasorelaxant activity similar to daidzein. The relaxant effect of equol was independent of an intact endothelium, NOS activity, K(+) channels and gender. In the basilar artery, where superoxide levels are higher, equol exerted weak antioxidant effects, whereas effects of daidzein were insignificant. During hypertension, equol-induced vasorelaxation was preserved, whereas relaxant responses to daidzein were impaired. Equol possesses substantial vasodilator and weak antioxidant activity in cerebral arteries, with similar activity to daidzein, whereas in hypertension the vasorelaxant response to equol, but not daidzein, is preserved. However, daidzein possesses comparable direct vascular effects with equol, without the need for intestinal conversion to equol. Nevertheless, equol may represent a more useful therapeutic agent during cerebral vascular disease.